An application of the generalized tanh-coth method to search for exact solutions of nonlinear partial differential equations is analyzed. This method is used for variants of the KdV-Burger and the K(n, n)-Burger equations. The generalized tanh-coth method was used to construct periodic wave and solitary wave solutions of nonlinear evolution equations. This method is developed for searching exact travelling wave solutions of nonlinear partial differential equations. It is shown that the generalized tanh-coth method, with the help of symbolic computation, provides a straightforward and powerful mathematical tool for solving nonlinear problems.
Introduction
Nonlinear phenomena play a fundamental role in applied mathematics and physics. Recently, the study of nonlinear partial differential equations modelling physical phenomena, has become an important tool. The investigation of the travelling wave solutions plays an important role in nonlinear science. A variety of powerful methods has been presented including the inverse scattering transform [1] , Hirota's bilinear method [13] , sine-cosine method [23, 27] , homotopy perturbation method [3, 9] , homotopy analysis method [4, 5] , variational iteration method [6, 12] , Exp-function method [7, 8, 17] , generalized ( [11, 21, 28] , tanh-function method [2, 10, 25] , Bäcklund transformation [14, 18] and so on. Here, we use of an effective method for constructing a range of exact solutions for the following nonlinear partial differential equations that in this article we developed solutions as well. The standard tanh method is well-known analytical method which first presented by Malfliet's [15] and developed in [15, 16] . In this article we explain method which is called the generalized tanh-coth method is presented to look for travelling wave solutions of nonlinear evolution equations. The K(n, n) equation has been investigated by Rosenau [19, 20] . u t + a(u n ) x + b(u n ) xxx = 0, n > 1, (1.1) where the convection term and the dispersion term in the K(n, n) equation are genuinely nonlinear. In this article, we used the generalized tanh-coth method to investigate nonlinear dispersive equation [22, 24] u t + au n u x + b(u n u xx ) x = 0, b > 0, n ≥ 3, (1.2) where the delicate interaction between nonlinear convection (u n ) x with genuine nonlinear dispersion (u n ) xxx generates solitary waves with exact compact support that are called compactons [22] . In fact compactons are solitons with a compact support free of exponential wings. The solitons are analytic solutions whereas compactons are nonanalytic [19] solutions. We now consider a variant of the KdV-Burger equation u t + au n u x + b(u n u xx ) x + ku xx = 0, b > 0, n > 1, (1.3) where the dissipation term will be examined in Eq. (1.2). Rosenau and Hyman [19] introduced the nonlinear dispersive K(n, n) equation [24] u t + a(u n ) x + b(u n ) xxx = 0, b > 0, n > 1, (1.4) which was the first equation to draw attention to the compacton phenomenon. This equation was handled in [19] by using the pseudo spectral method. We finally consider the K(n, n)-Burger equation [24] u t + a(u n ) x + b(u n ) xxx + ku xx = 0,
where a dissipative term u xx is added to the K(n, n) equation. The article is organized as follows: In Section 2, first we briefly give the steps of the method and apply the method to solve the nonlinear partial differential equations. In Sections 3, 4, 5 and 6 we examine variants of the KdV equation, the KdV-Burger equation, the K(n, n) equation and the K(n, n)-Burger equation respectively. Also a conclusion is given in Section 7. Finally some references are given at the end of this paper.
Basic idea of generalized tanh-coth method
We now describe the generalized tanh-coth method for the given partial differential equations. We give the detailed description of method which to use this method, we take following steps:
Step 1. For a given NLPDE with independent variables X = (x, y, z, t) and dependent variable u, we consider a general form of nonlinear equation: 6) which can be converted to on ODE
which transformation ξ = x + y − ct is wave variable. Also, c is constant to be determined later.
Step 2. We introduce the Riccati equation as following 8) leads to the change of derivatives
which admits the use of a finite series of functions of the form:
where a k (k = 0, 2, ..., m), b k (k = 1, 2, ..., m), p, r and q are constants to be determined later. But, the positive integer m can be determined by considering the homogeneous balance between the highest order derivatives and nonlinear terms appearing in Eq. (2.7). If m is not an integer, then a transformation formula should be used to overcome this difficulty. For aforementioned method, expansion (2.12) reduces to the standard tanh method [15] 
Step We will consider the following special solutions of the Riccati equation (2.8):
Case 1: For each p, r and q ̸ = 0, Eq. (2.8) has the following solutions
where C is constant.
Case 2: For p = r = 1 and q = 0 Eq. (2.8) has the following solution
Case 3: For r = 
Case 4: For r = 1, p = 1 and q = −1 Eq. (2.8) has the following solutions
Variant of the KdV equation
In this section we employ the nonlinear dispersive equation as follows
Using the wave variable as follow ξ = x − ct, is carried to an ODE −cu + a n + 1 u n+1 + bu n u ′′ = 0, (3.25) where obtained by integrating and neglecting the constant of integration. Balancing u with u n u ′′ gives
To get a closed form solution, we use the transformation 27) that will carry Eq. (3.25) into the ODE
In order to determine value of m, we balance the linear term of the highest order vv ′′ with the highest order nonlinear term v 3 in Eq. (3.28), and by using Eq. (2.12) we obtain m = 2. We can suppose that the solutions of Eq. (3.24) is of the form
Substituting Eq. (3.29) into Eq. (3.28) and by using the well-known Maple software, we obtain the system of following results
where p, q, r, and c are arbitrary constants. Substituting Eqs. (3.30) and (3.31) into expression Eq. (3.29) along with using Eq. (3.27) and using before Section we obtain
By the manipulation as explained in the previous Section, we have (I) The first set for Eq. (3.32)
and
and by using case 3 before Section we have
and by using case 4 before Section we have
(II) The second set for Eq. (3.33)
where ∆ = an 2 b(n+1) and by using case 2 before Section we have
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which are the exact solutions of the variant of the KdV equation. We obtain solitary wave and periodic wave solution for variant of the KdV equation. Can be seen that the results are the same, with comparing results [24, 22] .
Variant of the KdV-Burger equation
We now employ a variant of the KdV-Burger equation as follows
Using the wave variable as follow ξ = x − ct, is carried to an ODE
where obtained by integrating and neglecting the constant of integration. Balancing u with u n u ′′ gives
Using the transformation (3.27) then, Eq. (4.54) converted into the ODE
Balancing vv ′′ with the nonlinear term v 2 v ′ in Eq. (4.56), and by using Eq. (2.12) we obtain m = 1. We can suppose that the solutions of Eq. (4.53) is of the form
Substituting Eq. (4.57) into Eq. (4.56) and by using the well-known Maple software, we obtain the system of the following results
where p, q, r, and c are arbitrary constants. Substituting Eqs. (4.58) and (4.59) into expression Eq. (4.57) along with using Eq. (3.27) and using before Section we obtain 
Processing as before we get:
(I) The first set for Eq. (4.60)
where ∆ = an 2 b(n+1) and by using case 3 before Section we have
and 
and (n−1)(r−pλ ) , which are the exact solutions of the variant of the KdV-Burger equation. We obtain solitary wave and periodic wave solution for variant of the KdV equation. Can be seen that the results are the same, with comparing results [25, 24] .
The K(n, n) equation
or equivalently 
In order to determine value of m, we balance the linear term of the highest order vv ′′ with the highest order nonlinear term v 3 in Eq. (5.88), and by using Eq. (2.12) we obtain m = 2. We can suppose that the solutions of Eq. (5.83) is of the form
Substituting Eq. (5.89) into Eq. (5.88) and by using the well-known Maple software, we obtain the system of the following results 
As stated in the previous Sections, we have (I) The first set for Eq. (5.92)
(II) The second set for Eq. (5.93)
and and by using case 2 before Section we have
which are the exact solutions of the variant of the K(n, n) equation equation. We obtain solitary wave and periodic wave solution for variant of the KdV equation It is noted that for a > 0 complex solutions arise. The results obtained above by using the generalized tanh-coth method are consistent with the results obtained by using the pseudo spectral, the sinecosine and tanh method in [19] , [24] and [22] .
The K(n, n)-Burger equation
At last example we consider the K(n, n)-Burger equation as follows
Using the wave variable as follow ξ = x − ct, is carried to an ODE We then use u = v
to transformation (6.114) to
Balancing vv ′′ with the nonlinear term v 2 v ′ in Eq. (6.117), and by using Eq. (2.12) we obtain m = 1. We can suppose that the solutions of Eq. (6.113) is of the form
Substituting Eq. (6.118) into Eq. (6.117) and by using the well-known Maple software, we obtain the system of following results
, a < 0, where p, q, r, and c are arbitrary constants. Substituting Eqs. (6.119) and (6.120) into expression Eq. (6.118) along with using Eq. (6.116) and using before Section we obtain 
Processing as before we get (I) The first set for Eq. (6.121) and by using case 3 before Section we have
, n > 1, (6.128) and by using case 4 before Section we have
and u 9 (x, t) = ( k(n − 1) bnq 
and (n−1)(r−pλ ) , which are the exact solutions of the variant of the KdV-Burger equation. We obtain solitary wave and periodic wave solution for variant of the KdV equation. The results obtained above by using the generalized tanh-coth method are consistent with the results obtained by using the sinecosine and tanh method in [24] and [22] .
Conclusion
In this article, we obtained exact solutions for variants of the KdV-Burger and the K(n, n)-Burger equations by using the generalized tanh-coth method. Generalized tanh-coth method is a useful method for finding travelling wave solutions of nonlinear evolution equations. This method has been successfully applied to obtain some new solitary wave and periodic wave solutions to the variants of the KdV-Burger and the K(n, n)-Burger equations. The generalized tanh-coth method is more powerful in searching for exact solutions of NLPDEs. Some of these results are in agreement with the results reported in the literature. Comparing our results and Wazwaz's [24] results then it can be seen that the results are same. Also, new results are formally developed in this article. It can be concluded that the this method is a very powerful and efficient technique in finding exact solutions for wide classes of problems.
